Functional diversity of axonemal dyneins as studied in Chlamydomonas mutants.
Cilia and flagella of most organisms are equipped with two kinds of motor protein complex, the inner and outer dynein arms. The two arms were previously thought to be similar to each other, but recent studies using Chlamydomonas mutants indicate that they differ significantly in subunit structure and arrangement within the axoneme. For example, whereas the outer dynein arm exists as a single protein complex containing three heavy chains, the inner dynein arm comprises seven different subspecies each containing one or two discrete heavy chains. Furthermore, the two kinds of arms appear to differ in function also. Most strikingly, our studies suggest that inner-arm dynein, but not outer-arm dynein, is under the control of the central pair microtubules and radial spokes. The axoneme thus appears to be equipped with two rather distinct systems for beating: one involving inner-arm dyneins, the central pair and radial spokes, and the other involving outer-arm dynein alone.